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USSR/Mathematics - Hydrodynamics

Card 1/1
Author ¢ Khagkind, M. D.
Title : Wave motion of a heavy liquid

Periodical : Prikl. mat. i mekh., 18, 15-26, Jan/Feb 195k

Abstract : O8olves the spatial problem of the wave motion of a heavy liquid caused
by the vibration of btodies or the pulsation of singularities, Examines
the planar-parallel waves generated by pulsating and non-statlonary
singularities in a heavy liquid.

Institution :

Submitted : February 6, 1953
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KHASKIND, M. G.

"Certain Peculiarities in the Rolling of Shi : :
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Card 1/1 Fib 85- 9/19
Author : Khaskind, M, D.
[EUDTIREPORR - 117 [, o v Tlo S 0
Title ;" Non steady-state gliding along the excited surface of a heavy liquid .

Periodical : Prikl. Mat. i Mekh., 19, 331-342, May-June 1955

Abstract : The author considers the plane problem of the vibrations of a weakly K
bent gliding contour along the surface of a heavy liquid for a given Lo
system of inflowing regular waves. For its solution he introduces a e
fuctional combination of a complex variable, whose determination re- ’
duces to the solution of an infinite system of equations relative to
the coefficients of the series expansion of this function. He ana- ‘
lyzes the solubility of this system and determines the perturbed vave ’
motion of & heavy liquid and the hydrodynamic forces acting on the
gliding surface.

institution: -

Submitted : October 30, 195k v
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HEMEZ, Yu.V, (Hikolayev); %ﬂouq)

Approximate determination of the optimm size of ships. Igv.AN - .
SS5SR,0td. tekh.nsuk no.l:145-146 Ap '56. (uLBA 9:8) .
(Shipbuilding) K
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EHASKIND, M,D, (Odessa)
Three-dimensional flow around thin bodies. Prikl.zmat.mekh.20 no.2: S
203-210 HMr-Ap 956, (Aerodynanics) (M1aa 9:7) .
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AUTHOR: Khaskind, M.D. (Odessa).  24-7-9/28

TITLE: Disturbance forces and degree of immersion of ships in ey
presence of waves, (Vozmushchayushchiye sily i

zalivayemost' sudov na volnenii), ;

PERIODICAL: "Izvestiya Akademii Nauk,Otdeleniye Tekhnicheskikh Nauk®
(Bulletin of the Ac.Sc.,, Technical Sciences Section),
1957, No.?, pp.65-79 (U.S.S.R.)

A35TRACT: The case of arbitrary waves is considered and the general
formulae are derived for the disturbence forces and the iR
moments acting on the ship. It is shown that during v
radietion of diffracting waves, which can be characterised
by a dipole source, concentrated pressure etc., the .
disturbing forces and moments can be determined more simply .
by radiation functions of the vessel which characterise the .
radiation of the waves in a heavy liquid during oscillation
of the ship with unit speed amplitudes, In the case of
diffraction of the regular system of travelling waves the
forcee and the moments and also the generalised damping —
coefficients are expressed solely by asymptotic character- o
istic radiation functions and their inter-relation is

1/2 established evaluating the degree of flooding of ships in ~
presence of waves, The obtained results are applied for

N, e R P R

PPROVED FOR RELEASE: 09/17/2001  CIA-RD



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9

.. EHASKIND, W.D.,doktor fiz,-mat.nauk ¢

Some characteristics of rolling and methods of controlling it.
Trudy NTO sud.grom. 7 no.2:61-71 ‘57, (MIBA 12:1)
Stability of ships)
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KdAGKIND, "-D-. doktor fiziko-matemat. nauk, prof.; KHOMENKO, V.S., aspirant

Elect*‘omgnotic oscillations in cylindrical magnetrons. Trudy \
OTIP § KHP 8 no.1:63-74 's57, (MIRA 12:8) -

1. Kafedra fiziki Odeeskogo tekhnologicheskogo instituta h :
pishchevoy 1 kholodi1l'noy promyshlennosti. ‘

{Magnetrons) .
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AUTHOR: Khaskind, M,D, (Odessa) 24-B-25/34

TITLE: Diffraction of progressive waves round a vertical barrier
in a heavy liquid. (Difraktsiya begushchikh voln vokrug
vertikal'noy pregrady v tyazheloy zhidkosti).

PERIODICAL: "Izvestiya Akademii Nauk,Otdeleniye Tekhnicheskikh Nauk"
(Bulletin of the Ac.Sc., Technical Sciences Section ,

1957, No.8, pp.146-149 (U.S5.S.R.)

ABSTRACT: A method is described for the determination of the forces
and couples resulting from the diffraction of progressive
waves round a vertical barrier in a heavy liquid. The
barrier extends from the bottom of the liquid right up to
its free surface. The forces and couples can be obtained
from the asymptotic forms of the wave functions which
describe the waves in the presence of barrier vibrations,
General formulae are given and the special cases of a
¢ircular cylinder and a plane are considered in some detail.
An approximate method is described for the calculation of
the asymptotic forms of the wave functions for an arbitrary
cross-gection of the barrier.

There are 1 figure and 6 rnferences, 4 of which are Slavic.

SUBMITTED: January 3Q, 1957,
AVAILABLE: Iibrary of Congress
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AUTHOR: Ehaskind, M. D. (Odessa) 24-9-10/33 SR

TITLE: On the irreversible and non-equilibrium processes of
compression and expansion in ges engines. (O neobratimyxh
b i neravnovesnykh protsessakh szhatiya i rasshireniya v
gazovykh mashinakh).

PERIODICAL: Izvestiya Akademii Nauk SSSR, Otdeleniye Tekhnicheskikh [E
Nauk, 1957, No.9, pp. 76-81 (USSR .

ABSTRACT: The non-steady state unidimensional motion is considered S
of a viscous and heat conducting gas in piston engines and -
an evaluation is made of the irreversible and non-
equilibrium processes of compression and expsnsion of the
gas as a function of its physical constants and its
relative flow speed, In para.l the processes of thermal
conductivity and internal friction are considered, assuming
that there is a heat inflow q per unit of mass of the gas
per unit of time due to the heat conductivity and internal
friction as expressed by eq.(l.1l), p.76,based on the book ,
"Mechanics of continuous media" by Landeu, L.D. and N
Livshits, Ye. M., 1954, The results derived in para.l ‘
show that in the processes of compression and expansion in
the gas it is possible to completely disregard the
irreversible phenomena of thermal conductivity and internal

Card 1/2 friction and, consequently, to consider the gas as being
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AUTHOR: KHASKIND, M.D. (Odessa) 40-4-20/24
TITLEs h 0;1“1':}10 Suction Force of an Oscillating Ving in a Gubsonic Flow

(o podaasyvayushchey sile koleblyushchegosya kryla. v dozvuko-
vom potoke).

PERIODICAL:s Prikladnaya Mat.i Mekh., 1957, Vol.21,Nr 4, pp.581-584 (USSR)

ABSTRACT: The author represents a theoretically carefully founded
derivation of the well-known formule for the suction force of
a wing which is flown on with subscnic velocity (sees Khaskind,
Priklad.Mat.i Mekh.11,1,1947; translation No Ag-T-22, Air
Mat. Com. and Brown University). New results are not present-
ed.

SUBMITTED: January 12, 1957
AVAILABLE: Library of Congress

CAPD 1/1
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KHASKIND, M, D,
"Radiation an d Diffraction of Sound Waves in a Half-Space,"

paper presanted at the hth All-Union Conf. on Acoustiecs, Moscow, 26 May - @ Jun 58.
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: b6 4-.1-13%/23 B
AUTHOR: Khaskind, M. D. ’

OITIE:  Diffraction and Emission of Acoustic Waves in Liquids
ond Gases. Pt.II. (Difraktsiya i izlucheniye akusti-
cheskikh voln v zhidkostyakhi i gazakh. Chast® II.)

PERIODICAL: Akusticheskiy Zhurnal, 1958, Vol.lV, Nr.l,
pp. 92-99. .

ABSTRACT: Using Bernmoulli's equation and carrying out calculations L
of pressure to the second order of small quantities, ot
the author obtains general formulae for mean values of
hydrodynamic forces and moments acting on a body on
diffraction or emission (by that body) of acoustic | -
waves in liquids and gases. These general formulae -
are illustrated by calculation for the special case '
of & solid circular cylinder in eccentric rotation. ‘.
There are 5 figures.

| ASSOCIATION: Odessa Technological Institute of Food and
) Refrigeration Industry  (Odesskiy tekhnologicheski
institut pishchevoy i kholodil'noy proxyshlennosti.

SUBMI'ITED: December 29, 1956.

Card 1/1 1. Bernoulli's equation—Applications 2. Sound—-Diffraction
~Mathematiocal analysis 3. Sound ~Emission-—Mathematical
analysis 4. Sound-——Pressure.Mathematicsl analysis
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30V/24-58-10-9/%4

AUTHOR: Khaskind, M. D. (Odessa) | -

TITLE: Heat Transfer in the Ground Under the Insulation of Refrig- _f .
erators (Teploperedacha v grunte pod izolyatsiyey kholodil'- g
nikov) ?

PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye tekhnicheskikh
nauk, 1958, Nr 10, pp 51-62 (USSR)

ABSTRACT: The problem considered is illustrated in Fig.l and is .
formulated as follows: let L be the arbitrary contour of '
the outer boundary of the insulation of the base of a re-
frigerator, & the thickness of the insulation and Lc the

contour of the inmer boundary of the base of the refrigerator. N
Let further ©6°(x, y) be the temperature in the insulation '

and ©(x, y) be the temperature in the ground, A, and Kr

coefficients of thermal conductivity of the insulation and
the ground, Gc the temperature in the refrigerator, ©

o]
the mean temperature of the surrounding air, o and x,

Card 1/4

C
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SOV/24-58-10-9/54

Heat Transfer in the Ground Under the Insulation of Refrigerators

the emissivities of the surface of the ground and the floor
of the base of the refrigerator. It is required to determine
the function ©(x, y) . This function is given by Laplace's

equation:
2 2
3 g 4 9 g =0 (lol)
dx 8y
the boundary conditions being:
- 39 =a (0 ~06) for y =0, Ix(}a (1.2)
ay & (e} ’
90 9e° o
- k ——— 22 == R S—— O = O On I-' . (103> . N
r an “ an ’ 3

The function Go(x, y) giving the distribution of tempera-
ture in the insulation is given by the analogous condition:

- Ay =@ (e° - 6,) on L, (1.4)
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SOV/24-58-10-9/34
Heat Transfer in the Ground Under the Insulation of Refrigerators

The solution obtained corresponds to the physically admisgsible
continuous distribution of temperatures in the whole of the
ground, Using this solution, it is poseible to determine the
depth of penetration of low temperatures into the ground and
to estimate the thickness of the insulation corresponding to
these temperatures. In a simplified form and in the gpecial
cagse where the base is absent, the problem was solved in Refs.
1 and 2, in which it was assumed that the temperature under
the refrigerator is constant. Such a simplified problem
leads to a temperature distribution which involves discontin-
uities and infinite heat flow. In the present paper a general
solution of the problem is obtained. The possibility of the

Card 3/4

e
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S0V/24-58-~10-9/34

Heat Transfer in the Ground Under the Insulation of Refrigerators e

presence of underground water is also taken into account.

There are 4 figures and 6 references; 5 of the references
are Soviet and 1 is French,

SUBMITTED: Jumne 10, 1957.
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AUTHOR$ smbskind, M.D. (0desss) 40-22-2-15/21

» ____________._——-——“‘""*— Y

TITLES Oacillations of & Grid of Thin Profiles in an Incompressible
Stream (Kolebaniya reshetki tonkiXkh profiley v neszhimayemom
potoke)

PERIODICALs prikladnaya natematika i mekhanika,1958,Vol 22,8r 2,
: pp 257-260 (USSR)

ABSTRACT3 In another paper [Ret 1] the suthor investigated the oscil~
iations of a biplane in an incompressible liquid end now in ,
the present paper he refers to the calculation method de- ...

veloped in the other paper. The method is applied to th2 in- ‘
vestigation of the disturbed afflux and to the hydrodynamic
forces for the oscillation of thin grids. The jnvestigated
problenm is directly connected with the research of the fiow
and of the forces in turbomachines. An approximative golution
of the problem of the oscillating grid for which the ogscillat~
ing grids are replaced by & system of discreet vortices was
glven by other authors, vut it is not applied in this paper.

o

.

By a conformal mapping the field between iwo grids is mapped
onto a simpler domain, and for this domain the author sets
up in form of integrals the velocity potentisl of the flow

< .
card 1/2 under consideration of the boundary conditionse. The complex
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) gscillations of e Grid of Thin Profiles in an 40-22-2-15/21
Inccmpressible Stream

velocity potential:
w(z) = wo(z) + w1(z) -

is separated into two parts, whereby the one part represents
o flow around the grid free of circulation, while the other
part corresponds to the golution of the homogeneous problem.
rhere are 1 figure, and 3 references, 2 of which are Soviet,
and 1 Germen.

SUBMITTEDs  JanuAry 9, 1956

.‘, v -1
1. Oscillatlons-—-Mathematical analysis 2. Turbires--Performance  |§
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10(6)
AUTHOR: Khaskind, M.Ds (Odessa) 50V/40-22-4-5/26 ‘L
TITLE: Oscillotions of & Thin Tanden JMultiplane in a Plane In- SR

conaresnible Moy (oletaniya tonkogo poliplana tandem Vv .
ploshor neszilwayouon pobole

PERICDICAL: TPrilladnayo natenetilka i mekhanika,1958,Vol 22,%r 4,
pp 465 - 472 (USSR)

ABSTRACT: The author investigates the small oscillations of & tardem -
multiplane with thin profiles in a plane incompressible flow. ‘
The problem is subdivided into two simpler partial problems.
In one of these partial problems the homogeneous problem is
to he solved, to determine the flow of a system of wings
. without any circulation, while the second partial problem is -,
K a homogeneous task which is solved by means of functional set '
ups. The two partial problems are investigated with the means
of the theory of thin wings, and the whole investigation
finally leads to the determination of certain constants by
means of linear equationg.
More than half the volume of the paper is devoted to the in- .
vestigation of oscillatione of & tandem biplane. One of the .
Card 1/2 two wings is considered to be fixed. The author gives appro-

-’
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Oscillations of a Thin Tandem Multiplane in a S0V/40-22-4-5/26
Plane Incompressible Flow

vimative expressions for the hydrodynamic forces and for the
energetic relations of this biplane system,

For the general case the calculation leads to extremely
complicated integral equations. Also for the simpler case of
the biplane there are carried out no eveluations of the
ceneral formula obtained.

There are 1 figure, 5 references, 3 of whbich are Soviet, and
2 German.,

SUBMITTED: November 29, 1957

card 2/2 L
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KHASKIND, M.D.; KHOMENKO, V.S5. (Cdessa)

A-,"

Profile ntreamlined by a supersonic constraint flow. Prikl.
mat. { mekh, 22 no.6:815-818 HN-D '58, (MIBA 11:12)
(Aerodynanics, Supersonic)

Cbe
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57-2-3G/32 .
AUTHCR: Kragkind, M, D.
e
TITLE: On Some Reguisritieg in the Hlectron Current in a Vecuum o
A
(0 nekotorykh wakencrnevavctyalh clektronnoss tela v vakuune) -
PERIODICAL: Zhurnal ‘ekhnichecskoy Piziki, 793, Vel. 28, Np 2, pp.d424~426
(USGR)
~
N
LBSTRACY: The nethods ¢f sinilarity and dizmension are heve eupleyed for
determining the rvlses soverning an clectron currans.eof dicdes. )
Phe eaployment of these simplest mothedg is conmplesely notu- K
vl in the pressnt case and does mnot reguire ary additional "~
thecretical azcunptions either (which are connzcted with the
nature of the functional 2quations which esxpress thecze rhens-

nena). The gereral law which ig oboyed by the volt-zmpare cha-
racleriatic of the elecirsn current ot tho diodes, iv deter- ,
rineds The asanme methode permit %o indicnia and %o perfora .

the analysis of the dependensze in the satarati on curzent,of

the thermionic emissicn. the emplﬁ"non of %he dimension methe-
od shows that the deviation of the voli-auarzere vﬁar}"ge*istic .
Canrd 1/4 of the clectren current in vacuun from Langndir's V27 law as
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‘ 57~2-3C/32 .
On Somc Reglextilee in the Electron Current in & Vacunn <
well in the p. cgence a3 in the abgence of initial velooities .
in the elaesirens leaving the cathods is importani. That wneans
that beside the initial voleocitics of the electrens other «

-

% 30“" ret taken into acr~ount in fthe exiabing theosry of the
‘ law also are of grea’ icporitonmce in the phenomanecxn i
V’"uagﬁb-d bere. Bom tie derived formuia (9) iz to e sae
that bouide the dependence on the preacnce of initial velcci-
ties of the eletrens leaving the cathode the volt-ampzrs cha-

<

'.: 11

ractariatiz of the atreair of clectronsg at the dicdes is do-

tsmgi ned by the conbination of two laws: the v'/2 and tro B
(4 v -

v//% law, In crder to chack this fornula (§) by way of expe-~

rirmt a ixd in a pure ghape (without grids) was investigat-
cd.I% ig ghown that the linear law found (beiween % and c)
corresponds to the experimentul data in the investigoted vol.. _—
tage-range at the ancde with a high accuracy. It is shown that
in dependence on the order of nagnitude ¢f the initial energy
of the electrons different depeniencosz for the diode-curren?
in the surroundings of the very 2mell and not too small V_-
-velues (anoda- po.cn*ia’) arc ubtained. Finally the depen%unca
Card 2/4 of tho saturation current of the thermoelectric emission is
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57-2-30/32

On Son~ Regulerities in the Elcctron Current in a Vacuun

analyzed. Beginning with a certain V_-value the sucking off
of the entire cloud of clectrons to the unode takes place.
Therefere the intensity of the satwation current is depen-
dent oft e (charge of the electron), n_ (mass of the clec-
tron), the work function A and the characteristic of the elec-
tron gas © = kT ( k denoting the Boitznann's wnstant, T the
abzolute temperature), as well as of Planclk'a constant h, as
far a3 the electron gas in the case investigated here appears
to be degenerated. Thus i = f(e, m_ , A. h, ©). Froam thess 6
dimensionless gquantities three nonfinensionless ambinations
are forneds

2 X

s . A L _Ah S ih”
’ ey i | =

0 1 mee4 2

en 3
a

Therefore 3 = £( ; ) q\). The experimental data show that the
dependence on & well obeys the exponentianl law and the

following is ‘obtained: ; -t ( )c-}
oMl

there arce 2 figures, and 2 references, all of which ara Slavic.
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. _ 57-2-30/32
On 5S¢ . Fegularities in +ke Rlectron Current in 2 /3

2 Vacuun
ASSOCIATION:  Cdessa Technolozical Institute of Food end Refrigeration industries,

(Udeszn.y cekhnologichesk

iy ingtitut pishchevoy i <holedil'noy
promyshlenrosti)

SUBLIVTED: Janu_ary 28, 1957

AVATLABLE s Livrary of Congresa

1. Dicdes-Elsctroi current
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BOV/173-55-2-7/40
AUTHOR: -Khaskind, M, D, (Qdessa)

LT e e

TITLE: Theory of Resistance of Ships Moving Through Wases (Peoriya
soprotivleniya sudov pri dvizhenii na volnenii)

PERIODICAL: Izvestiya Akademii nauk SSSR OTN, Hekhanika i mashino-
stroyeniye, 1959, Nr 2, pp 46-56 (USSR)

ABSTRACT: The formulae are given which describe the motion of a ship
under various waving conditions. The general formula of cal-
culating the forces of resistance whei the volume of liquid is
given a8 T c¢an be described by a system of coorilinates form-
ing the surfaces I +C + S where 2 1is a stationary surface .
described by the acordinates moving with the velocity equal to
that of a ship u , S8 =~ surface of the ship, C - part of
the free surface between S and 3, (figure on p 46), h -
depth of the water basin, The motion of the liquid can be
‘described by Eq (1.1), where R 2k - the main vector of

hydrodynamic forces affecting the surface & , R - horizon--

tal component of that vector, 2% - lifting force, k - unit
vector along the axis 2z , G - weight of the volume 7T of Co
the liquid, P - main vector of hydrodynamic forces of press- B <
ure acting from the oubside of the liquid, Q - wvector of

,3) and the cquation of

quantity of motion, defined by Egq (1,2). The motion of par-
Card 1/5 ticles of liquid is given as Eq ?l

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9"
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BOV/179-53-2-7/40 S

Theory of Resistance of Ships Moviag Through Waves
weight of the volume < as Eq (1.4), where <, - volume of
liquid degcribed by the surfacer 5§ # G + %Y , dr - volume
of liquid above Co and g - gravity. Applying tne Lagrange

integral, the Eq (1.5) can be obtained and the value of P +G

is derived from Eq (1.6), where D - waber displacement of

the ship, L - profile obtained from bthe cross-section of the
surface = , gp - pise ot free surface sbove the plane

z =0 . From Bqs (1.1), (1.3) and (1,6) the formula (1.7)

can be derived which determines the value of the main vector

of hydrodynsmic forces affecting the ship, If the surface

is represented as Z") then the formula (3.8) is cbtained from PAN

Eq (1.7). The expression {1.8) represents the exact formula
which can be used when the velocity potential i3 kmown, This
equation can be given in a linear form, Eq (1.9), frcm which
the resistance of the ship Y can be found as Egq (1.10), o

where To - velocity potential of the diffrscting waves, ¢ |
velocity potential on the surface S, and F - barmonic
Card 2/5
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Pheory of Resistance of Ships Moving Through Waved

function, For the incoming waves Eqs (1.11), (1.,12) and (1.13) : ,
are obtained from the formula (1.9). The functions F and .
become harmonic functions Eq (1.14) in the region Tg R

described by the surface Zl which represents hthe gurtace of

vertical cylinder. The horizontal forces of resistance can

be found from Eqs (1.15) and (1.16). In the case of unsettled
motion the resistance of the ship can be obtained from the gen- [
eral formula (1,17), and the mean value of resistance in -
steady motion can be derived from Eqgs (1,9, (1.15), and (1.16). i
The potential vslocity § (x, ¥, 2, ¥) in this case can be
given as kg (2.1), where Co - the rise of the disturbed sur-

face of the liquid, The mean forces affecting the ship in a
disturbed sea of definite depth can be obtained from Eq (2.8).
The analysis of the separate components of the force R can
be made when the function T is written ae Eg (2.9) where V
and €. - vectors of progressive and angle velocities, and the
harmonic functions Ty (@3 , @5 @3) o Do, s o5 <p6) and

¢y are defined by the conditions (2.10), (2.11), (2.12). Thus

the expression (2.20) can be derived from Eqs (2.21), (2.22)
Card 3/5 and (2.23), In the case of longer ships, the BEqs (2,24) and
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SOV/L79-559-2-7/40
Theory of Resistance of Ships Moving Through Waves

(2.25) can be applied. The verification of the results ob-
tained can be carried out when a maximum resistance is cal-
culated from Eq (2.,28)., Alsc, Hhe formula (2.26) can be

used if it is considered as a parallel ta th2 phase velocity
of the waves. Then Eq (2.29) can be applied, In the case of
progresgsive motion of the ship, the Cormula: (1,15) and (1.16)
take the forms (2.34%) ard (2.%6)., For the infinite depth of
liquid the harmonic funetion F(x, y, z) 1s defined as

Eq (2.36), from which Egs (2.3%7) and (2.38) are obtained. As
an example, a case is described where u =0 (A, =00 ,

Ay = v ) and Eqs (2.40) to (2.42) becous Eq (2:8) (h = @),
Then, the resistance of the ship on quiet water (ro =0 |,
0=0,A =p sec®0 3 Ap =0, 1= g/u”) can be defined by

Eq (2.43)., The approximate formula in this case can be given
J Bos (2.44), (2.45), wherse the function H? (A, 9)  is
Card 4/%-
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Theory of Resistance of Ships Moving Through Waves

ined by Eq (2.32) for h->»eo i.e. Bq (2,46), There .
(ja::fini‘iguge gnd there are 10 1*eferénces9 of which 7 are +
Soviet and 3 are English. i

SUBMITTED: April 17, 1957. N

Card 5/5
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3(3)
AUTHOR: Khaskind, M. D. S0V/20-125-4-25/74 Co
TITLE: " The Freezing of Ground Under an Insulated Surface (Promerzaniye

grunta pod izolirovannoy poverkhnost'yu)

PERIODICAL: ?okln%y Akademii nauk SSSR, 1959, Vol 125, Nr 4, pp 782-765
USSR

ABSTRACT: In the present paper the generalized problem of the freezing LI
of ground in the case of the existence of an insulating layer
on its surface is investigated. Sach a problem corresponds

sufficiently broad cold storage house. The inasulating layer

is taken into account on the basis of the here introduced
non-cteady heat transfer coefficients In the case of lacking
insulation, and in the case of unlimited heat emission by a | .
free surface, the problen investigated in the present paper
is reduced to the ususl formulation of Stefan's problem.

The general solution is found by means of complete systems
of orthogonal functions; in a gimilar way as in the case of
the ugual formulation of Stefan's problem. For the purpose of
evaluating frost-depth in the upward direction, gteadiness

Card 1/4 is agsumed. According to the evaluaticn found, : .

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9"

to the freezing of the ground beneath the insulation of a T



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9

The Freezing of Ground Undef an Insulated Surface SOV/20—125-4-25/74 '

the insulating layer delays freezing of the ground consider=
ably. The functions ee(y,t)(s = 0,1,2) determine the die-

tribution of temperaturesin the insulating layer of the thicke-
ness ¢ in frozen and in thawed ground. By considering these
three media to be homogeneous, the following heat conductivity
ejuations are obtained: <
?’\%8 1 9 . # K3
‘ Qyz - E; 7;%-(38 = 85 2 0"; 8= 0,1,2), Here 6" denotes the'
temperature of ice formation in the ground; a, = a, & and a,
are the temperature conductivity coefficients of the insula-
tion of the frozen and of the thawed ground. Also the ranges
of definition of these quantities are given. Next, the boundary
conditions for the funotiontﬁo are given, For the purpose of

eliminating the funotion r@o(y,t) the symmetric solution of
the heat condustivity equation for this function is used:

\ - e
caxd 2/4 @o(ynt)=c1 +02§(-af-ni-—), $(x)= \;'-7 / e Tay .

o

e ne

2 o
ik 2
__-a;,!%. ol
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-‘The Freezing of Ground Under an Insulated Surface SOV/20-125~4-25/74
Here 01 and 02 denote the integration constants. The calcula- R
tion is followed step by step. By means of a transformation, R
the author then passes on to the functions u, and Uy and repre- Lo

ASSOCTIATION:

Card 3/4

gentas the general solutions for these two functions in form
of expansions in series according to complete systems of ortho-

gonal functions. The equations resulting after some further
stepsmay be solved by approximation by means of the reduction
method, in which case the nurerical methods for the integra-
tion of ordinary differential equations are used. Determination ,
of such an approximated solution is quite the same as in the e
case of an ordinary Stefan problem. A formula for the frost

depth is derived. In the case of an existing insulation the

frost depth develops quite differenily than if there is no in-
sulation. There are 1 figure and 10 Soviet references.

0desskiy tekhnologicheskiy inatitut pishchevoy i kholodil'noy
promyshlennosti (Odessa Technological Institute for the Feod-
and Refrigeration Industry)
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"The Motion of Meteorites in the Ionosphere." .

report presented at the First All-Union Congress on Theoreticael and Applied
Mechenics, Moscow, 27 Jan - 3 Feb 1960.
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AUTHOR1 Kgaakind‘ M..D..

TITLE: Excitation of Surface Electromagnetlie Waves on Flat
Dielectric Coatings

PERIODICAL: Radiotekhnika 1 elektronika, 1960, Vol 5, Nr 2,
pp 188-197 (USSR)

ABSTRACT: A conductive surface covered with a dlelectric
coating 1s investigated, and also the electromagnetic
field above thils surface exclted by given sources.
For solution of the problem, simplified boundary
conditions are assumed on the surface of the
dielectric coating, and a method ls developed for
determination of the complete wave fleld permitting
the separation of the surface waves in a simple
form. A general method 1s applled to the analyslis
of exclting surface waves by electric or magnetlc
dipoles, or their distributions. The results may

Card 1/21 :
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be used for improvement of computatlions for antennas <t

Card 2/21

of surface waves., (1) Formulatlon of Problem. A

conductive surface 1s covered by a dielectric coating

of thickness d, having dlelectric constant and '
magnetlc permeablility E andpL, respectively. In T
certain part limited by the surface S are locaced '
sources of an electromagnetic field (Fig. 1), whose
time-variation intensities are expressed in terms

&1

Flig. 1.
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of the exponential, exp (1Wt), which will be hereafter
omitted. The field strengths above the coating in
vacuum are designated by E and H, but in the dlelectric
layer, by E' and H'., Then on the surface of the
dleclectric coating we have the usual conditlons:

Ee=ELy, By=E, E =L,

, : L for =0 = S B g
HesHey Uy =1, I, =yu'H, ( Pl ) )

Bo

On the conducting surface the boundary conditions of
Leontovich are;

K . . . . s B th .
Ed= — ol by = pdly fop 2=—d (pk = (—") ) (2

%

where Ek and }Lk are complex permeabliities of the

conducting medium. The practical rational system of
units 1s used, In accordance with this E(D and L

«

. 1.
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exlst in vacuum, but g, L E&, [t are relative

values. 1In connection with the small, thickness of the
dlelectric layer conditions, (1) and (2) can be sim-
plified, eliminating the field in the dielectric.l/2
It 1s assumed that knd <<1, where k -(y (Eo# )

18 the wave number in vacuum, and n - (g' ") 172 1is e
refraction coefficinnt, Expansions of E! and H' per b
Z can be limited to the first two terms of the in-

terval (0,-d), and the simplified boundary conditions

now areg
a1,

Py — 05y T 7 Po Pk - ikn?d) i, “
, ar , for z=0 (4)
Ly —d, 7 = Po ok - ikn*d ) I,

(4, = d/&", P = (#0/80)1/2 = 120 T ohm),

Determination of the excited electromagnetic rield

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9"
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Z = 0 18 made by theelectric and magnetic vectors
of Hert:z ﬂe and J[m, using the relations;

0= %00, .
o L= —ikp, roL 1y,
(5) (G)
Ee= grad div J1, + &2, " = graddivn,, o+ kM,
The sources are assumed to be directed along axes x
and z (therefore N, = Hmy = 0). Substituting (5)

and (6) into (4), the conditions for components of 3
Hertz vectors are for z = 0: .o
' 1 OHR o
Mey=0, ML, = (,)0 + _1) 5, 7) |
o,
Myllne =0, M\, = — (1 + p,d)) ==, (8)

where Ml and M2 are differentinl Operators,
Card 5/21

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-0$R007111-9
EE—— R R E N S T SR SEERTI

Excitation of Surface Electromagnetic T7769 *‘
Waves on Flat Dlelectric Coatings SO‘//109-53-2_2/26 l
J é ik
Mi= 5z +p o= (34 p) (2 + )y py=— it @

—————
Py -+ iknid,

Here Py, P, are roots of the characteristic equation:
1 ik 1
Pzt =k nt—1)=o, (10) :
P d P (nP— 1) — ilpy, pyo~ — 7;7 —d K (n? — 1) -+ i, (11)

It is also 1mpo <0, Impl<0, Imp2 >0, since Re Pk>0;

Im€ <o and Im;_z_<0 _For nonmagnetic ‘metallic-surfaors

‘the complex impedance Plé =1/2 KA(1 +1) vhere
A = thickness of the skin-layer, and therefore in t:

centimeter range ‘Pk" AT lO"u .

e

For an ideal dlelvctrie
Card 6/21
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layer the complex characterp of po, pl’ P, is very
feebly marked, and they are cloge to actual values
corresponding to an ldeally conducting surface coveread
by an ideal dlelectric. For the other limit

d, = 0 boundary conditions (7) ang (8) determine the
values of the Hertz vector fop a glven complex impedance

lation of the boundary conditions or Leontovich, Boundary
conditiong (7) and (8) permit froc Solutions of the type:
fo=eTg, (1, w), Mg, 4 (p? 4 k) gy = 0. (12)
In the upper half—space(z;ao)only such solutions are
bhysically pernlssible, .which Correspond to g characteris-
tic number with g positive real part. These solutions
determine the Burface waves exclted on the dielectric
Surface. From (9) and (11) 1t may re see: that for
nonmagnetic surfaces (;Lﬁ = 1), covered by an ideal

dielectric, Re p <0, Re p, >0 ang Re p, < 0.
o) 1 2

Card 7/21
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Therefore the waves excited on these dielectric
surfaces are connected with the characteristic number
P;-  (2) Method of Surface Wave Separation., For

determination of the complete wave field and e
S3eéparation of the surface waves, the auxiliary problenm '
of determining functicn (%, ¥, z), which 1g

regular in the upper half<space outside the surface S,

and satisfies the wave equationg ’

_ A9 + k% .= 0 (13
and boundary condition;:

J .
.:f. T pm=0at ;.. 0 (p= Prd-ip). (14)

must be determined fipgt, Another function r(x, ¥, z),
Card 8/21 satisfies the wave equation;

1910011-9"
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Af b kY -0 (15)

and 1s connected with(f(x, Yy 2) by the relation; .

Sy af .
gt mp= :;; . (16)

Condition (14) permits continuance of function f
into the lower half-space,by parity, and thus a
regular single—valuxifunction for the whole space
beyond the surface S+ S* 1pg established, for which

half-space, and the function

the radiation principle., The exact theoretical )

method 1s difficult, and therefore the author gives

another method permitting an effective separation

of the exciteqd surface waves for an arbitrary
Card 9/21 magnitude of function f, Equatlon (16) 1is

10011-9"
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differentiated, and aflter using Green's formula,
Equationy (23) and (24) are der.ved:
l\
vreetlenye oo (23)
z

¢=rmgﬂ%ﬁ+% at%>Q%=i%ng

Jn

gy - .
a—/ -07.) ds. (24)
SNt

Bt
Function(po In (24) characterizes the surface waves
exclited on the boundary z - 0. In the above formulan
always p P,.< O, or Im hg 0, and therefore waves
are prop&g&ted in all direction from the sources.

(3) Dipolar Excitation of Surface Waves. The Herts

function TJI ég of the vertical electric dipole 1s

determined in agreement with the slmplified bounda:-
condltions (4) py modifying (28),

Card 10/21
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e o Hhry ¢ (o AR . ‘ ,,"r:"""... ) .
BRI Ty T "y T T T e b 3 T T I, (uy
. . o \ »
H, = —eripe ”“"//:,') (h

i), (1)
Now thé horizor

ital electrieal dipole 1in
(O,sz) 1s con

polint BO
Sidered, for which the He:

'tz vectop

I, has two components ]Iéi) and ITé§>, and the
following eXpression 1in agreement with conditionsg
T) 1s glven;

() . _'"_:‘ih o b, , i . O e—ikry

Hey = T ‘!(1-' Pr ~—n‘du) 5 f--r’—— , (32)

G __ 57 3 i .\ 9 o ikr,
e =2 ((n2 — 1)(1,,—7&_)071\_ (33)
Card 11/21
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Analogously, following condlitiong (8) the componentsy
of the magnetic vectop of Hertz ]Tm are glven;

R =0, 11 = @, %=, e ne (44)

(1) . (2)
where ﬂ'm and Hm are Hertz vectors of the

coating by the vertical electrical and the horizontaj

conditions (4), Fpop d, = 0 and 2, = 0 formulas i

(32), (33) change to the known Cxpressions of Heprt:
Card 12/21 vector for a horizontal electrical dlpole locuted
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on the surface of a semiconductive earth. It 1a

of practilcal value to evaluate at which distance
from the exciting sources the electromagnetic rield
transforms into the surface wuve fleld. Under the
assumption of [{ = 0, the distance at which
practically the Surface wave f'leld only exists can be
calculated from:

‘ > U(’“l), (37)

PN

(4) Energy Relations. In order to determine how
much of the radiated electromagnetic energy 1s con-
centrated in the surface waves, the average flow

of electromagnetic energy through a vertical cylinder
of a large radius r_, standing with 1ts base on the

dielectric layer, sﬁall be calculated. Using
cylindrical coordinates Ib’ 0, and z;
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Py= 1,‘ Re \.'l.‘ % (/"Iu//: - /'4':”;) rydl, (38)

1} 1

where E and M are considered as in the zone of the
surface waves, and therefore p - average electro-
magnetlc power transmitted by Phe surface waves.
Simple linear distribution of the electromagnetic
fleld sources and an ideal dielectric layer on an
1deally conducting surface are further assumed ( Pé

= 0 pl:>0). A vertical electrical vibrator above

the layer produces only the vertical component of the

Hertz electric vector o L.

) 'IIH' .
o= — 32\ 1)U (2, 5y, (39)

a--s

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9

Excltation of Surface Electromagnetic 17769

Waves on Flat Dielectric Coatings 50V/109-5-2-2/26

where I(z_ ) = electrical current distribution

function 8n the conductor section  a - | a+l,);
1? AR

1 : ‘
]Iéz) = Hertz function of the vertical dipole per S
0 . 1 o o) < V
égl%§:(3l) For the zone of surrace waves asymptotl-
.u-!«l, ' )
.Nd ES S I(Z‘,)(.""I"”’/lw
u—f,
From (5), (38) and (40) we have: . -

/’lll."

Pos= 3 | N1, (4

Similarly, in presence ot mapnetic currents % T
W n
Card 15/21 (%) distributed over the scction (- l, l )s
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parallel to axls x relations per:

P _Jﬁ.‘._ \ [N (0) P cos™ -+ k2 sin®t) d9,

l
A\“"\ - (',——I’l" X [7Il (Iu) "““ 1 € o 8 R dIu' (/‘2)
~1 .
can be established where y 2 _ are coordinates of
? %o

‘a point through whiecin’ pauses the horizontal section
of magnetlc current. For a symmetrical vibrator with
1= 1o =1 1t can be assumed within the scope of

£

usual conditions that I(u) = I, sink (I ~u]) .
(u = Z, -~ @) and in agreement with this for the “
asymptotic characteristice Ne 1t can be written: ’

. N, == -’;l? Loe—=ma(j; (coskl - - cox 251 chy ) -+ I sin2hl s); ). (42
Card 16,21
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As a definite example for the half-wave vibratop L
K &= 77 /2) loecated closely above the dielectric - .
layer (a o=2'), fron (41) ana (43) the radiation '
reslstance of the surface waves can be wrltten ag;

22 e 3 s o d, . '
AU L S (a:-z::»‘)‘i(n"—l)). (4)

0 5

Calculations prove tihe maximum of RO to be of the

order of 120 ohms 1n the r:angg of small values of n
(approx. do/>\’->J_O.O75(n - 1)~L for which

& polystyrene layer (g ' - 2.6, J= 1) has

dzgiﬁzlh. ‘The high magnitude of radlation resistance

o} he half-wave vibrator iihdlcates that in the .
Immediate vieinity of the vibratop the electromagnetic =
field changes to the field of surface waves. The :

card 17/21 indicated extreme value of the inequality (37) gives

CIA-RDP86-00513R000721910011-9"
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waves, and from an analogous criterion it may be
ofund that rox> 0.25, Thus, already at r, = » the

surface wave am§11tude exceeds by several times the @
tude propagated along the dielectric .

waves to full resistance of the radiation: For the
case of a vertical electrical vibrator, the complex ) e
power 1g: e

oM, (0,5) g rmatd,
: | (45)

il L ST Y
The values of He(ro’ z) for r. # 0 are determined
by (39), (30), (31). To rind He for r =0, we )

can consider Py as complex, and develop the equatici.g, .
Card 18/21 '
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PN LA PN
e

) .
L2020 z) =11, 411, .. (AT toal etk (1420
:'q . 11, T
{4 (1 §2,) . sty

”3::',(1-0 ¢ * S P 46

7 I S Pr-iky g (1h)

, ds 1 i “pe Petrin \ £ “"M-d!.
iy

The meaning of the separate addends is clear
can be more slmp '

l.' X e
I, = 0g 0 c~Wirta) J approximated by:
VO TR ki ik (s gy,
- i~ l':I):S e “0)

i = i (2) — isi (z),

Frow 45), (46),” (47), the omplex resistancs -
£ P t - -
2 the vibrator”can bé desermyusa il Tesistance

REL TR

Card 191
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where zl = Vibrator resistance in f'ree Space; Za =

resistance caused by the ldeally conductive surface,

The magnitude of 2., glvea the influence of the

dielectric layer aﬁd of the finite conductivity .
of the plane. The expressions for Zl and Z B

are well-known, but the realstance Z3.can be

cxpressed through integral sine Or coaine and
elementary functions. In particular for a halr-
wave vibrator;

Zg = —00; (kdy (n® — ) — ip) I, + 30 (kdyn® — i) H,,
Hy=Ei(~ ) - 284 (— fug) 4- Ef (—iu_y). (49)

Hy = ¢ iu ( In 7 — L) e (OB (— 2ing) — By (— 2i)) — Ei (— 2in_y),

ll,=r:(/l —;-}- l), uo-—:/m;-, Uoyz= n(& {—-—1).
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Assuming d, = 0 in (49), we get the value of Z3

for a half-wave vibrator located above a semi-
conductive medium, which was analyzeg previously,
but with incorrect results (U, L. Barrou, Impedance
of a vertical half-wave antenna above earth, of
finite conductance, design and calculation of
antennas, 8b. statey, Gosudarstvennoye 1zdatel 'stvo
po tekhnike svyazi, 1936, T0-76). fThere are 2
figures;_and 7 Sovlet references,

SUBMITTED; May 29, 1959

Card 21/21
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Structural dependence of the filtration speed ¢ i
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5/109/61,/006/006/902/016
) Gy £ D D T
_ﬁLZQEL—— 204/D303 ‘ .
AUTHOR: - Khaskind, M.D.
TITILE: The propagation of electromagnetic waves over a

gyrotropic medium

PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 6, 1961,
886 - 894

TEXT: The author analyzes first a flat discontinuity plane betwecn
the free space and a homogeneous absorbing anisotropic medium. The
approximate expression for the components of an electiromagnetic

field propagated over an absorbing anisotropic medium is given,

the general expression being derived in full in L.D. Landau, and
Te.M. Lifshits (Ref. 1: Elektrodinamika sploshnykh sred, GIFIL,
1959, p. 397). The approximate boundary conditions obtained thus

are useful since they define the properties of reflections of plane U/
waves and in particular show that the linearly polarized plane

waves, incident on to an anisotropic plane, becone elliptically po-

Card 1/7

APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R000721910011-9"



"APPROVED FOR RELEASE: 09/17/2001 CIA-RDP86-00513R0007219111-9

2hh61 -
, 5/109/61/006,/006/002/016 w/\ -
The propagation of ... D204/D303 \/ :

larized plane waves, incident on to an anisotropic plane, become
elliptically polarized. The suthor then derives equations for F- o

polarization with the corresponding equations for E-polarization
(Figs. 1 + 2).

—— H"

Fig. 1. Fig. 2.

(4
Y
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These equations ital
gation of long rgggggaggglzﬁigiveig the gharacterlstics of vpropa-
g Te after reflection from *he ionos
phere are elliptically pola v C ohe 1onos-
i rized. Next the coefficient
derived for the gyrotro plasm Tiorents fpg are
: pic electron vplasm T & I
tization of the 1% P oplasma. Xor transverse mazgne-
plasma the dielectric tensor 2! i i g
ecth nsor =) i -
2y Ya.L. Al'pert, V.I. Ginzburg, Ye.l Teyvbo;é Es given as cited
raneniy i 211 i &
neniye radiovoln (Radiowave Dispersal) GTT1, 1

Fal
¥

Ref. 2: Raspros-
953, bo. 5269

152-157
- : in 0
ér={ —in & 0 |,
0 0 e, |
- gl — i) R
§*1+ oi__(i_l',)’[v "1-—— ,::__“__"):r . ) (13) s ]
. 3 s w
E.::.i—-"l",s:%"_'a::%'
S N S = B
== w;-— mgey ’ @t m, / '
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The propagation of ... D204/D303

Here e and m - charge and mass of the electron respectively; By =

Ho Ho - magnetizing field induection; v - number of electron colli-

sions with heavy particles in a uni+ tire; wy '~ plasma frequency, .

wy - hydromagnetic frequency; N - free elect¥ons concentration. -
Tge author analyzes next ihe electromagnetic field induced over g =
gyrotropic plane by elementary radiators. Since the determination

of the longitudinally magnetlzed field is very complex, only the

transverse magnetized field is considered in the article and after

a serles of equetion operations arrives attte fields of longitudinal-

ly radiating electrical end mognetic sources as given by Iqs.

ﬁw/ on®
CR=0R %o 0, my .o e MR e T) (40)
and
i 0”“)
M= @ o . qw W W __ 1 ox
o ory mx =2 llgf, nq. 0, nmx = Thpets 8z ! (41 )

in which ﬂ(g), ﬂ(;) and ﬂ(g), ﬂ(;'l) ~ ave hertzian vectors of
Card 4/7
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the longitudinally radiating eleciric ang magnetic sources respec- e
tively. In the 1last part of the article the author anzlyzes reflec- S
tion and attenuation. Lthe definite integrals given vy the author ’
for hertzian vectors have the sanme snape as in the narticuler case
of propagation of radiowaves over g senl-conducting ecortn, Thig .
Tact permits the sane approximate mothods of analysis of radio- S
vwave propagation to be applied as given in Ref, 2 (Op.cit.) to

obtain the reflection fornulae and attenuation functions in the .
present problem. The author obtaine
- w e m et P
I = v i ¢
o ry Bufo (50)
—tkr, -—lkr,
e T ¢ 42}
nsgl = —-—r;—— V(m v ”c: =2 0y 7o ‘/m l/-
\7/\
where Ve and Vm are attenuation functions determined by Vi
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T et (= B L) (P ) L),

iR
. . . [
VO =V = — 2o (L@) = L(m)  (mia= (P, (51)
i '\i
« Vid =14 : __m«l’l—r "l;‘)[‘(f,l) “‘(P:" """l;:.l)I_‘ (I'.')) .

in which dimerxs‘ionless X may be i
2y %e congidered as 'mu ical "
tances in the gy”otropicl’ansZ If /3 o umeric dig-
- LB Xy o/ 3 i A oy
parts, / l"/, 1 ther integrating by

is easily obtained and nence the asymptote of
/l/”"’-/__’r* © v P Rig¥+ri 1)
¢ - '.‘ o 1 SE TN e e

¥
xyrd xgrd

;:“):—1_(,;‘:._'_,3)(g1_;_’t_'_1-) (52)
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KHASKIND, M.D.

<

Propagation of sound and electromagnetic waves im haif-space.

Akust.zhur. 5 noW.4:464-471 159, (MIRA 14:6) <
1, Odesskiy tekhnologicheskiy institut pishchevoy i kholodil 'noy .
promyshlennosti.

(sound waves) (Electromagnetic waves)
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KHASKIND, M.D,

Temperature field in the ground near an insulat I.
ed cylindri P
heat-transfer agent., Inzh.~fiz.zhur. 4 no.6:83-89 g; '61.cal N

_ MIRA 1/
1. Elektrotekhnichskiy inatitut svyazi, Odesssa, ( 1)

(Heat—Transmission)

i
S
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KHASKIND, M,D.

Propagation of elactromagnstic waves over a otropic medium
Radiotekh.i elektron, 6 no.6:886-89, Je %. P (MIRA 11: :6)

(Electromagnetic waves)

g % m
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KHASKIND, M.D.

Wave excitation on an impedance plane. Radiotekh. i elektron
6 no 8:1259-1272 Ag '61. (MIRA 14:7)
(Electromagnetic waves)

i) a: 2y

51, ""’3:- Ly 3 3 A .
EE et SEnGaTes e
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AUTHUR: Khaskind, M.D. iy
—ee—— T )
PITLE: Diffraction of waves on a slit and a film, oriented ’
' . perpendicular to the impedance plane e
PERIODICAL: Radiotekhnika i elektronika, v. 6, no. 1i, 1961, )r
1859 - 1870
TEXT: This is based on analyses published by the author in ear~
lier papers; The author works out in detail problems outlined in 3

his papers (Ref. 3: Radiotekhnika i elektronika, 1961, 6, 8, 1259).
First he investigates the diffraction of plane waves on a rectangu-
2ar slit between a conducting and an impedance plane which are mu-
tually perpendicular. The conditions for functions f£(y, z) and oly,
z), introduced in previous papers, beconme

9.
af "(r'o . B
3E= 2 + p(f’o at y = 0, 0-=Zz «Iby

Card 1/6 gy=vaty=>u - ;
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Diffraction of waves on a slit ... D246/D3

$s

W:Oaty:O,b<:z«::oo.

For an interval or the z-axis, between -b and b, not intersecting
the contour L + L* one can obtain the complex amplitude (7‘/
b

A1, p) = | —%—,— Pz (L =) ). (13)
kA ) y=+0-

Then one can obtain an expression for the full surface current den-—
gity: e R '

iy =i +h=ﬂmhm@_rwmwwwwgmlwﬂ (M) Lo
and the complex power ' _ "._.
’)‘w’_— ik sin B ¢ At ixesinge (19) !
1"'—‘P"kaxksmﬁ »ip\ Je”n dz .

Card 2/6
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Diffraction of waves on a slit ... D246/D305

and the total potenuial V, applied to the edges of the slit

-

——\1: ©, z) dz == u.pog A oa g, (21) R
To determine function f, the author introduces the ellyptical co- ﬁ-A
ordinate system and notes that the particular solutions of the wave
equation in this system are products of even and odd Matier func-
tions, lience, one may determine funotlon f:

O @) ) ._
= 2_l‘ y C ) cea(n)y Gy = 2.' A"mdt,‘,), X g
s (25) *

di = —n— S U (b cos n) cos my dn.
Also the complex amplitude, powér and potential can be similariy .
determined, using the formulae quoted above. This solution is app- NS

licable only for the case kb .71 and kb ~ 1, but then the trezctment
can be simplified, for example:

B aOE + const. (41)
Card 3/6
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Diffraction of waves on a slit ... D246/D305

At h, p) =9 I (v) (v = pb). (43)

If the power is divided into the active and recctive, it results

that the whole active power is used to generate the surface waves.

2?ig. 2 shows the coefficient of transmission of the surface waves,

Dy, 28 a function of  for various o = k/h (the coefficient of re-

tardation). Vhen Kirchhoff's approximation is used “(
Lk

i;_ AL —pz ) i vo FARN —

7y ihe which gives Do 1 e
the resultant curve is shovn with broken lines. The same analysis
is applied to the case, when any given field /’f-o(y, z)/ is falling

on an ideally conducting film which is perpendicular to the impe-
dance plane. The boundary condition here is the following:

-2V
’

. Ger
v _ o
gy © o dy

For the liniting case, kb-- 1, function f becomes

aty = 0, 0 =, <b. | (53)
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rig. 2. .
15/ e
u a1 s ' L
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Diffraction of waves on a slit ... D246/D305 ~ -
£ = bCye” *ein (70) .
and the complex amplitude
At By p) = % 4 % 0,1, (+), €, = & . (1)

AR (2) + 71D ()

1/p is less than 2/3 of the width of the film, does one have the
full reflection of the surface waves. There are 8 figures znd 12 re-
references: 8 Soviet-bloc and 4 non-Soviet-bloc. The reference to
the English-language publication reads as follows: G. Blanch, H.E.
Pettis, Subsonic oscillatory aerodynamic coefficients computed by
the method of Reigssner and Haskind, J. Aeronaut. Sci., 1953, 20, 12,
851.

It follows from the curve that only when the effective height A = ‘Lf—‘

SUBMITTED: November 21, 1560
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34031
S/103/62/007/001/009/027 SN
D201/D301
9,320 (1057 "
AUTHOR: I‘(hask nd, M.Do
TITLE: Dif fraction of waves at a tape placed along an impe~

dance plane
PERIODICAL: Radiotekhnika i elektronika, v. 7, no. 1, 1962, 78-89

TEXT: The author analyzes the diffraction of E-waves at a rectili- .
near ideally conducting tape placed at an impedance plane. The elec-
tromagnetic field over an impedance plane 2 = O is analyzed by =
means of the Hertz magnetic vector Tlm = ¢(y, z)x?o The function
is presented in the form

¢ = + F, (3)

where function ¢  determines the given field of incident waves and .2

function W - determines the field of dispersion waves. The disper-
sion field is analyzed b%(wintroducing a functional combination

3z p’w‘:g—ﬁﬁ (4)

Card 1/3
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Diffraction of waves at a tape ... D201/D301
in which function f satisfies condition - '
3f _ _ ’F |
57 =0atz-= 0. (5)

The suthor then uses the results obtained by him earlier, in which
inverse transition over to function ¥(z, y) was given as

¥=1+ 'é‘%‘f (eihyf e“ihy(g’i' - pfldy - e-ihyi eihy(g-i— - pf)dy) . ‘
o i

2 2

(h® = k° + p2)9 (6)

t0 show that the problem of determining the diffraction of waves
over a rectilinear ideally conducting tape at an impednace plane
reduces to determining the coefficients of the resolution of func-
tion f into an infinite system of linear equations

®
f = 2_‘ anCen(E)cen('rz)a (26)
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Diffraction of waves at a tape ... D201/D301
Eq. (26) is obtained by introducing an elliptical system of coordi- -
nates oo
Yy = a chécosm, z = a sh€ siny (22)

and by using particular solutions of the wave equation q£2) = CenCQ

Cen(n) (n =0, 1, ...), where Cen(q) - the even Mathieu functions.,

The results obtained are used for numerical analysis of limiting
caseg. There are 8 figures and 14 references: 10 Soviet-bloc and 4
non-Soviet-bloc. The reference to the English-language publication
reads as follows: G. Blauch and H.E. FPettis, Subsonic oscillatory z
acrodynamic coefficients computed by the method of Reissner and
Haskind, J. Aeronaut. Sci., 1953, 20, 12.

SUBMITTED: November 28, 1960
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g g6 00 D201/D303
g
AUTHOR agk
TITLE: Scattering of electromagnetic waves in meteor trails

PERIODICAL: Radiotekhnika 1 elektronika, v. 7, no. 2, 19€2,
206 - 222

TEXT: The author applies the approximate methods of the theory of
material wave scattering to the problem in question. It is asaumed
that the electron concentration n in the lonized meteorite trail is
an exponentially decreasing function of distance from its axis. The
analysis of dispersion of normally incident electromagneti: waves
can be then reduced to determining only one of the components Eyx
and Hy for TM- and TE- waves respectively. The use of approximate
expressions for the distribution function of electron concentiration
cannot, however, be made to the same extent. For a TM-wave, the
approximating radius r, cannot be determined in the same manner f{or
all instants and the s%rupture of this dependence is totally diffe-~
rent for the short and long-wave cases. The author represents the

Card 1/3
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equation for E¥ in a form coinciding with Schr8dingeris equation

with the eid of which the dispersion of matter waves in = cylindri-
cal region can be characterized. The dispersion amplitudes and phasze
shift are determined. Approximating the ionized track by a cylinder

of radius r., the author obtains the external (Ey, Hy¢) and invernal
(Eix" Hix) components satisfying the boundary conditions which to ’{

some extent compensate for the transition from a smocth continuous
electron distribution to its step-wise representation. Eventually
it is shown thot under the influence of the earth's magnetic rield
at heights more than 100 km, noticeable anisotropy of diffusion may
take place which results in the disturbance of symmetry of d:istribua-
tion of electron concentration around the axis of the trail, The re.
flectinn of radio waves from such anisotropic trails 1s studied and
an expression for the reflection coefficient cbtained. The rafla, .
red signal is found to be dependent on angle {f, formed by The axiy
of the main trial and that of the arigotropl: refle-ting posizicr
of it and on angle 8y .- formed by the directicn of the in:idens
wave vector and y axis. It is stated *hat for these heiglixs more

accurate processing of experimental data is JEquired n osomvarisoo
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with requirements of previously derived formulae. Thers are 4 fi-

gures and 9 references: 5 Soviet-bloc and 4 non-Soviet.-bloc. The 8
references to the English-language publications read as follows; '
T.R. Kaiser, R.L. Closs, Theory of radio reflections from metecr s
trails, Philos. Mag., 1952, 43, 7, 1; N. Herloefson, Plasma resonan-

ce in ionispheric irregularities, Arkiv. fys., 1951, 3, 15, 247 G.

« Keitel, Certain mode gsolutions of forward Bcattesing by metsor s
trails, Proc. I.R.E., 1955, 43, 10, 1481, -

SUBMITTED: April 3, 1961
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AUTHOR H thﬂkl nd 2 Ma .
TITLE: Attenuation function of radiowaves scattered at the

meteor trails

PERIODICAL: Radiotekhnika i elektronita, v. 7, no. 2, 1962,
343 - 345

TEXT: The problem of normally incident to the long~lasting ionized
meteor trail radiowave scattering reduces to solving an integral
equation (Ref. 1: M.D. Khaskind, Radiotekhnika i1 elektronika, 1962,
7, 2, 206). It is found that the ratio of intensity of scattered
vavee to the density of incident intensity (denoted by Q and called
the scattering radius) is equal to O for the first Born approxima-
tion to the solution. The author deduces the second Born approxima-
tion and obtains an approximate expression for Q. There are 2 refe-
rences: 1 Soviet-bloc and 1 non-Soviet-bloc,

SUBMITTED: July 10, 1961
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KHASKIND, M.D,

Wave excitation above a piane crested structure, Akust. zh
7 1n0.3:366-369 161, (MIRA 14:9)

1. Odesskiy elektrotekhricheskiy institut svyazi,
(Waves) (Boundary value problems)
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